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ABSTRACT 

This report presents the results of tests performed on three specimens 

1. Receiving Inspection 6. Vibration 
2. Proof Pressure 7. Salt Fog 
'3. Functional 8. Brplosion 
4. I n w  Temperature 9. Cycle 
5. High Temperature 

of Pressure Switch A75M04044-HPS-2. The following tests -re performed: 

The actuation pressure of specimen one was out of tolerance during the 

The actuation pressure of specimen tivm was out of tolerance during the  

i n i t i a l  functional and cycle tests and after the high temperature t e s t .  

in i t ia l  functional and after the high temperature, vibration, explosion, and 
cycle tests. 

The actuation pressure of specimen three was out of tolerance during the 
i n i t i a l  functional and after the salt fog test. 
t o  the minimUm required actuation presaure during the adjustability tests 
performed after the salt fog and cycle tests. 

The unit  was not addustable 
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FORBWORD 

The tests reported herein were conducted for the John F. Kerinedy Space 
Center by Chrgsler Corporation Space Division (CCSD), New Orleans, huisiana. 
This document was prepared by CCSD under contract NAS 8-4016, Part VII, 
CFJO v1620. 
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CHECK S€EET 

FOR 

PPESSURE SWITCH 

MANUFACTLTER : 
MANUFACTURER'S PART NUMBER: 32067 

Hydra-Electric Comparrg, Burbank, California 

NASA PART NUMBER: A75M040&-fiF&2 
TESTING AGEXCY: 
AUTHOPJZING AGEhCY: NASA KSC 

Chrysler Corporation Space Division, New Orleans, Louisiana 

I. FUHC TIOHAL REQUIREIENTS 

A. OPERATING MEDIA : GH2, GHe, GN2 
B.  OPEP&TD?G PRESSURE: Actuates on decreasing pressure a t  

C .  ADJUSTABLE RANGE: 

D. I;EAKAGE: 2.9 x standard cc 

8.0(+0.08) psig, deactuates a t  o r  
before 8.80 psig on increasing pressure. 
Field adjustable t o  .+lo percent of factory 
setting. 

He/sec/inch of seal (maximum) 
a t  a pressure d i f ferent ia l  of 
1 atmosphere. 

- 

E. PROOF PRESSURE: 250 psig 
I?. CONTACT BEADING: 5 amperes, dc resist ive 

11. CONSTRUCTION ( MECEANICAL) 

A .  PRESSURE EIXFBNT: Spring-return pneumatic piston 

C.  WEIGHT: U, ounces 
B. PNEUMATIC CONKEXTION: AND 10050-4 

111. CONSTRUCTION (ELECTRICAL) 

A.  CONNECTOR: 7P (mates wi th  MS 3106-L!+S-7S) 
B. CONTACT VOLTAGE DROP: 0.300-vdc maximum a t  rated load 

IT. ENVIRONMERTAL CHARACTERISTICS (MANUFACTURER'S SPECIFICATION) 

TEMPERATURE RRaGE: +30 t o  +130°F 

V. LOCATION AND USE 

A. LOCATION: LH2 t ransfer  system and LH2 storage tank 
pressurization subsystem 

B. USE: Automatic loading sequence c i rcui t  for  t h e  
l iquid hydrogen transfer  system. 
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SEZTION I 

1.1 SCOPE 

This report presents the results of tests tha t  -re performed 
t o  determine i f  Pressure Switch 75HO404.4-HPS-2 meets the oper- 
at ional  and environmental requirements of the John F. Kennedy 
Space Center. 
pages viii through x. 

A summarg of the test resUlts is presented on 

1.2 

1.2.1 

1.2.2 

1 .3  

1.4 

ITEX DESCRIPTION 

Three spechens of Pressure Switch 75MO4Ol+J+-HPS-2 were tested. 
The switches are manufactured by Hydra-Electric Company as 
vendor part  number 32067. The switch is  adjusted t o  operate 
on increasing pressure at  o r  before 8.80 psig and on decreasing 
pressure a t  8.0 psig with an adjustable range of 10 percent. 

The switch i s  mounted by means of two  support brackets attached 
t o  the switch housing, The switch w i l l  be used i n  an automatic 
loading sequence c i rcui t  fo r  a l iquid hydrogen transfer system. 

APPLICABU DOCUMENTS 

The following documents contain the test  requirements fo r  Pressure 
Switch 75EKJl+Ol+l+-HPS-2 

a. KscsT~- l64 (  D),  Standard Ehvironmental. Test Methods for  
Ground Support Equipnent Instal la t ions a t  Cape Kennedy 

b. RASA Drazdng 875M04Ol+&HPS-2 

c . Cleaning Standard MSFCSTD-$64 

d. Test F%m CCSD;FO-XLO'7-1F, Revision C 

e. Test procedure TP-RE-CCSD-FO-llO7-2F 

The specimen assigment numbers are as follows: 

Specimen Ser ia l  Number Manufacturer s Part 
Number 

. __-______ - . - -  ._____ ____  . 

1 001 32067 

2 002 32067 

3 003 32067 
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2.1 

2.2 

BEcEIvIblG INSPECTION 

TEST REQUIREMENTS 

Each specimen shall be visually and dimgnsionally inspected 
for conformance with the applicable specification8 prior t o  
t88tingo 

TEST PX3CEDuE1E 

A visual and dimensional iaspection was perfowed t o  detenaine 
compliance with NASA drawing 75MX+O&HPS-2 sad t o  the appli- 
cable vendor drawings, to  the extent poasible without dis- 
assaably of the test specimens, A t  the same time, each test 
specimen was also inspected for poor worlananship and manufac- 
turing defects. 

TEST RESULTS 

The specimens were found to conform with all applicable drawings 
and specifications. 
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SETION I11 

PROOF PRESSURE TEST 

3.1 TEST REQUIREHENTS 

3.1.1 The test specjspens shall be pressurhed t o  250 p i g  for 10 
minutes, using gaseous helium. 

3.102 The test specimens shall be inspected for leakage and external 

3.2 TEST PROCEDURE 

3.2.1 The tea t  setup was assembled as shown i n  figure 3-1, using the 
equipent  listed in table 3-1. 

3,202 The t e s t  specimen was pressurized t o  the rated proof pressure 
by cloaing hand valve 5 and adjusting pressure regulator 3. 

3.203 The specimens were checked for leakage during the 10 minute 
period by monitoring gage 4 f o r  an indication of a pressure 
drop a t  the spechen. The in i t i a l  and final pressures were 
recordd. 

3.2.4 Pressure regulator 3 was closed and hand valve 5 was opened t o  
depreasurinie the  specimens. 

3.2.5 The specimens were mwed from the  test setup and inspsCtd 
. for damage. 

3 03 TEST RESULTS 

There was no leakage of the test specimens and there wa8 no 
evidence of internal  or external damage. 

3 .k TEST DATA 

The test data presented in  table 3-2 were recorded during the 
test . 
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It em 
HO. 

1 

- 

2 

3 

4 

5 

6 

7 

It em 

Test 

C 

M l i e f  Valve 

H 

Hand Valve 

Manufacturer 

actric cu 

Rob 

Model/ 
'art Noa 

26-1002 

35225 

ANA 2 
JbT 

Ser ia l  
No. 

001, 00; 

1009 

NA 

NA 

HA 

Table 3-2. Proof Pressure T 

I I I I 

1 3  I None 

Remarks 

Pressure Switc 

%to lo0oIpai.g - +O0S FS 
tal date 
5-3-67 

External 
Damage 

None 

None 

None 



2 -  

Note: Refer to table 3-1 for itan identification. 
All line sizes &-inch. 

Figure 3-1. Proof Pressure Test Schematic 
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SECTION IV 

FUNCTIONAL TEST 

4.1 

4.1.1 

4.1.2 

4.1.3 

4.1.7 

4.2 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

4.2.5 

4.2.6 

TEST REQUIRIEMENTS 

Actuation of the  test specimm shall occur an decreasing pres- 
sure at 8.0 (sOO8)  psig. 

Deactuation of the test specimen shall occur on increasing 
pressure either at  or before 8.80 psig. 

Contact voltage drop across t he  normally open and the normaUy 
closed contacts shall not exceed 300 mil l ivol ts  when a %ampere, 
2 8 - 4 ~  resis t ive load is 
closed position). 

plied t o  the  contacts (contacts i n  

The insulation resistance, When measured between all nonconnected 
pins and between each pin and the case, shall not be less than 
M megohm with 500-vdc applied. 

The dielectr ic  strength shall be such t h a t  the leakage current 
shall not exceed 5 milliamperes when loo0 vac (rms), 60 cps is 

The seal leakage rate shall not exceed 2.9 x 10.4 standad cc 
of helium/second/inch of seal at a pressure differential. of 1 
atmosphere. 

The t e s t  specimen shall be adjustable t o  plus or minus 10 percent 
of the factory setting. 

TEST P R O U H E  

The test setup was assembled as shown i n  figures 4-1 and 4-2, 
using all the equipment l i s t ed  i n  table 4-1 except items 9 
through 13. 

Hand valve 3 snd re l ie f  valve 5 were opened and t h e  system was 
purged of air u a h g  a low flow fran the regulated source. 

Relief valve 5 was closed and t h e  regulated source pressure was 
slowly increased u n t i l  the specimen deactuated. 
pressure was recorded. 

The deactuation 

The regulated source pressure was slowly decreased u n t i l  t he  
specimen actuated. 
pressure was reduced t o  aero. 

The actuation pressure was recorded and t h e  

Steps 4.2.3 arad 4,2& were repeated u n t i l  s a c h t e s t  specimen was 
actuated and deactuated f ive  times. 

Lamps 7 and 8 w e r e  removed from the  test setup and replaced with 
load banks 12 which were adjusted t o  5 ampere loads at 28 vdc. 

4-1 



4.2.7 

4.2.8 

4.2.9 

4.2.10 

4.2.11 

4.2.12 

4.2.13 

4.2.14 

4.2.15 

4.2.16 

1.2.17 

4.2.18 

4.2.19 

4.2.20 

4.2.21 

The differential voltmeter 9 was connected across pins A and B 
of J1, and the contact voltage drop across the normally open 
contacts was measured and recorded. 

The d i f ferent ia l  voltmeter was  disconnected and the  regulated 
source pressure was  slowly increased u n t i l  the specimen de- 
actuated. 

Differential voltmeter 9 was connected across pins B and C of 
Jl and the contact voltage drop across the normally closed con- 
tac t s  was measured and recorded. 

The e lec t r ica l  portions of the test setup were removed by discon- 
necting P1 (figure 4-2) and the regulated source pressure was 
reduced t o  zero. 

Megobmeter 11 was connected t o  pins B and 
500 vdc applied t o  the pins the  insulation 
measured and recorded. 

Megohmmeter 11 was connected t o  pins A and 
specimen deactuated. The 500 vdc test  
and t h e  insulation resistance was measured 

The insulation resistance between each pin 
specimen case was  measured and recorded by 
between the pins and case. 

C of J1, and with 
resistance was  

B of Jl and the  test 
voltage was  applied 
and recorded. 

of J1 and the t e s t  
applying 500 vdc 

The megohmmeter was  removed and the insulation tester 10 was  
connected between pins A and C of J1 and t h e  specimen case Kith 
the  t e s t  specimen i n  t h e  deactuated position. 

The test voltage was  gradually increased from zero t o  10o0 vac 
(ms) and was maintained fo r  60 seconds. 
current w a s  recorded. 

The highest leakage 

The regulated source pressure was reduced t o  zero and the in- 
sulation tester waa connected between pins C and A of J1 and 
the  specimen case. Step 4.2.15 was then repeated. 

The test specimen was placed i n  vacuum chamber 3 and the chamber 
was then evacuated t o  maximum vacuum. 

Hel ium was applied to the inlet of the test  specimen t o  create 
a di f ferent ia l  pressure of one atmosphere between the specimen 
and the vacuum chamber. 

Mass spectrometer 2 was used t o  measure helium leaking from t h e  
test  spec h e n  . 
The vacuum chamber was returned t o  ambient conditions and the 
test specimen was removed. 

The test  specimen was connected in to  the test setup as specified 
i n  4.2.1. 

4-2 1 



4.2.22 

4.2.23 

402.21, 

4.3 

4-3.1 

4.302 

4.3.3 

4.3.4 

4.3.5 

4.3.6 

4.4 

The adjustment screw was turned fully counterclockwise and the 
maximum operating pressures were measured and recorded. 

The adjustment screw was then turned f i l l y  clockwise and the 
minimum operating pressures were measured and recorded. 

The test specimen was reset t o  the specified actuation pressure 
set t ing . 
TEST RESULTS 

'Specimens 1, 2, and 3 actuated above t h e  levels specified i n  
4.1.1. 
the ad jus tabi l i ty  test . The un i t s  were reset t o  the specification levels  after 

The contact voltage drop was less than 300 millivolts fo r  all 
measurements. 

The insulation resistance was greater than 20 megohms for a l l  
measurements . 
The dielectr ic  strength (leakage current) was  less than 5 m i l l i -  
amperes for a l l  measurements. 

Specimen seal leakage was less than 2.9 x 
helium/second/inch of seal. 

standard cc of 

The test specimens were  adjustable t o  the  levels specified i n  
4.1.7. 

TEST DATA 

Data recorded during the ini t ial  functional test are presented 
i n  table8 4-2 and 4-3. 
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Table 4-1. Functional Test Equipment List 

It em 

Test Specimens 
1, 2, and 3 

Regulated Helium 
Source 

Hand Valve 

Pressure Gage 

Relief Valve 

Power Source 

Lamp (El) 

Lamp 

Differential 
Voltmeter 

Insulation Teste] 

Megohmmeter 

Load Bank 

Ammeter 

Haanufacturer 

w 

Grove 

Wallace-Tierman 

Robbins 

Lambda 

General Electric 

General Electric 

John Fluke 

General Radio 

CCSD 

Sinpaon 

I.!odel/ 
a r t  iJo 

32067 

NA 

1 0 9 0 3 A  

FA 234 

MA 250- 
4T 

A5003B 

327 

327 

82lA 

5 

1862-B 

NA 

NA 

Ser ia l  
No . 

001, o(1 
and 003 

NA 

NA 

HH 33.92 

NA 

010270 

NA 

NA 

156 

0152w 

01845 

NA 

NA 

Remarks 

?ressure Switch 

Lo-psig 

k-in. 

&to 50-psig 

2al date 
3-20-67 

9.s 

\-in. 

&Vdc, 5 amperi 

keen 

)range 

9.1% FS 

&ampere, 28-vdc 

&to 10-ampere 
5 

f 
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Table 4-2. Initial Functional Test Operating Pressures 

SPEC SERIAL 

NWBER 

1 I 001 

2 1 002 

3 1 003 
* Out of tolerance 

3t8.20 I 8.0 ($.Os) 8.60 I 8.80 

Table 4-3. Initial Functional Adjustability Test  Data 

NUMBER 

001 

002 

8.80 I 8.W 

7.05 

7.05 

7.20 7.20 I 



2 -  

I c, 

l-----l 

f 

RT1 
28V DC 

Y 
Note: Refer t o  t a b l e  4-1 fo r  item i d e n t i f i c a t i o n ,  

A l l  l i n e s  inch. 

Figure 4-1. Functional Test Schematic 

Note: iiefer t o  t a b l e  4-1 f o r  i t e m  i d e n t i f i c a t i o n .  
A l l  l ines  & inch. 

Figure 4-2. Functional Test Wiring Schematic 





SECTION V 

Low RE TEST 

5.2 

5.2.1 

5.2.2 

5.2.3 

5.204 

5.2.5 

5.2.6 

5.3 

TEST REQUI- 

T e s t  specimens 1 and 2 shall be subjected t o  a l aw temperature 
test of 30 (M, -4)OF t o  determine whether the emrirormpent 
causes degradation or  deterioration of the  specimens. 

A functional test 
before the  test (i has elapsed since the last 
functional t e s t ) ,  during the  te  within 1 hour after stabi- 
l i sa t ion  a t  ambient t erature after the  test. Paragraphs 4.1.6 
and 4.1.7 may be anit 

scribed in  section IV shall be performed 
than 72 h 

TEST PROCEDURE 

The test specimens were placed i n  the low temperature chamber 
and all necessary e lect r ical  and pneumatic sgstems were con- 
nected. 

A functional test warr performed according t o  section IV. 
graphs 4.1.6 and 4.1.7 were omitted. 

Para- 

The chamber temperature w a s  decreased a t  the  rate of one degree 
per minute and stabilized at 30 (40, -4)OF. 

A functional test (refer t o  5.182) was performed when tempera- 
ture s tabi l izat ion was attained. 

The chamber temperature was returned t o  ambient upon completion 
of t h e  functional teat. 

The test specimens were visually inspected and functionally 
tested within 1 haur following t h e  return t o  ambient. 

TEST RESULTS 

T e s t  specimens 1 and 2 operated properly during the  Functional 
t es ta  end there wa8 no deterioration or degradation. - 

TEST DATA 

Data recorded during t h e  low temperature functional tests are 
presented i n  t ab le  5-1. 



Table 5-1. Low Temperature Functional Test Operating Pressures 

Temperature 

Test 

Specification Levels 

Actuation: 8.0 (s.08) psig 

Deactuation: 8.80 psig maximum 
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a 
1 
4 
Q) 

z n  



HIGH EIRATURE TEST 

6.1 

6.1.1 
P 

6.1.2 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.3 

6.3.1 

6.3.2 

6.4 

T e s t  specimens 1 and 2 sha l l  be subjected t o  a high temperature 
test of 130 (+4, 4 ) O F  t o  determine Whether the  environment 
causes degradation or deterioration of the  specimens. 

A functional test  
formed before the test (if 72 hours has elapsed since the  last 
flmct 
stabi *on at ambient temperature after the  test. Para- 
graphs 4.1.6 

prescribed i n  section IV shall be per- 

test), during the test, and Within 1 hour after 

4.1.7 may be omitted, 

TEST P R O C ~ ~  

The test specimens were placed i n  the high temperature chamber 
and a l l  necessary e lect r ical  and pneumatic .systems were con- 
nected. 

A functional test was  performed according t o  section IV. 
graphs 4.1.6 and 4.1.7 were omitted. 

Para- 

The chamber temperature was increased at the  rate of one degree 
per minute and stabilieed at 130 (+4, -O)OF. 

A functional test ( refer  t o  6.1.2) was performed when tempera- 
ture stabil ization was attained. 

The chamber temperature was  returned t o  ambient upon completion 
of the f u c t i o n a l  test. 

The test specimens were visually inspected and functionally 
tested within one haur following the return t o  ambient. 

TEST RESULTS 

The actuation pressures of specimens 1 and 2 were out of tolerance 
after the  temperature test. 

There was no apparent degradation or deterioration of the specimens. 

TEST DATA 

Data recorded during the  high temperature functional tests are 
presented i n  table 6-1. 
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Table 6-1. High Temperature Functional Test Operating Pressures 

Temperature 

Test 

Before 

During 

After 

~ 

Specimen 1 Specimen 2 

Average 
Actuation 
Pressure 

(PSid 

8.02 

8.04 

*8 . 09 
* Out of tolerance 

Specification Levels 

Actuation: 8.0 (3.08) psig 

Deactuation: 8.80 psig  maximum 

Average 
Ileac tuat i on 

Pressure 
(psig) 

8.56 

8.52 

8.67 

J 6-2 



SBCTION VI1 

VIBRATION T 

7.1 

7.1.1 

7.2 

7.2.1 

Test spechens 1 and 2 sha l l  be subjected t o  sinusoidal. and 
randan excitation t o  determine the  capability of the  specimens 
t o  operate sa t is factor i ly  during and after vibration testing. 

The tests shall be performed i n  the  horizontal and ver t ical  
axes (see figure 7-1). 

The tests shall be conducted in  accordance with section 9, 
procedure I of ~ s c s T ~ - 1 6 4 (  D) . 
Acceleration shall be measured by accelerometers mounted on the 
test  specimens. 

The specimens shall be monitored f o r  contact chatter during the  
sinusoidal sweep and random excitation tests. 

A functional test sha l l  be performed prior t o  t h e  vibration tests 
and ia te ly  following t h e  sinusoidal sweep and random excita- 
tion test i n  each axis. 

TEST PROGEDURE 

The test specimens were instal led on a vibration f ixture  and t he  
fixture was mounted on the vibrator. 
and pneumatic systems were connected. 

All necessary e lect r ical  

A functional test was performed according t o  section N. 
graphs 4.1.6 and 4.1.7 were omitted. 

Para- 

The resonant frequency search was perfomed while vibrating the  
test specimens at the input levels specified i n  table 7-1. 

The sinusoidal sweep test was performed by vibrating the test 
specimens a t  the  levels specified i n  table  7-1. The specimen 
contacts were monitored fo r  chatter with the  test specimen 
pressurized from 10 t o  2OOO cps and depressurised from 2OOO t o  
10 cps. 

A functional test was performed according t o  section N. 
graphs 4.1.6 and 4.1.7 were amitted. 

Para- 

The randan excitation test was performed by vibrating t h e  test 
specimens at the levels specified i n  tab le  7-1. 
contacts were monitored f o r  chatter with the  t e a t  specimen pres- 
surized f o r  2.5 minutes and depressurized f o r  2.5 minutes. 

The specimen 

A functional test was performed according t o  section IV. Para- 
graphs 4.1.6 and 4.1.7 were omitted except after the Z & s  ran- 
dam test when 4.1.6 was  performed. 

J 



7.3 TEST RESULTS 

7.3.1 Test specimen 1 operated properly during all the functional 
tests. 
graph 4.1.1 after the Y-axis and Z-axis random excitation tests. 
The specimens were not readjusted after each functional test. 

No contact chatter was detected during the vibration tes ts .  

Specimen 2 actuated above the level  specified i n  para- 

7e3.2 

7.4 TEST DATA 

7.401 Data recorded during t h e  vibration functional tests are presented 
i n  tables 7-2 and 7-3. 

7.4.2 - A typical sinusoidal input plot (acceleration versus f requeney ) 
is presented i n  figure 7-2. 

7.4.3 A typical random equalization plot is presented in figure 7-3. 
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Table 7-1. Vibration T e s t  Levels 

Resonant Frequency Search Sinusoidal Sweep 

15 Minute Duration 20 Minute Duration 

2 002 8.02 8.0 (9.08) 8.53 8.80 

Randan b i t a t i o n  

5 U u t e  Duration 

J d 

Frequency Level 
( CPS ) 

10 to  100 +6 db/octave 

loo to  lo00 O.Olg2/cps 

1000 to 2000 -6 db/octave 

Table 7-2. Functional Test Operating Pressures Obtained 
Before the Vibration Tests 
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Table 7-3. Vibration Functional Test Operating Pressures 

.It Out of tolerance 

Specification Levels 

Actuation: 8.0 (s.08) psig 

Deac tuation: .80 psig lIliodrrmn 



of Vibration 

Figure 7-1. Axes of Vibration 
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SECTION V I 1 1  

SALT FOG TEST 

8.1 TEST ~ U I ~ S  

8.1.1 Test specimens 1 and 3 shall be subjected t o  a salt fog test t o  
determine the  extent, i f  any, of t he  degradation or deterioration 
resulting from the environment exposure. 

8.1.2 The salt solution shall be a 5 percent by weight mixture and 
'shall have a pH factor of 6.5 t o  7.2. 
95 (+2, -4)OF. 

Test temperature shall be 

8.1.3 A Rurctional test as prescribed in  section N shall be performed 
prior t o  exposure (if more than 72 hours has elapsed since the  
last functional test) and within 1 hour after lpdmoval from the 
salt fog environment. 

8.2 

8,2,1 

8.2.2 

8.2.3 

8.2.4 

8.2.5 

8.3 

8.3.1 

8.3.2 

TEST PROCEDURE 

The test epecimena were inspected f o r  corrosion, dirt, and oily 
films prior t o  the sd t  fog test and were cleaned before being 

i n  t h e  salt fog chamber, 

The test specimens were  placed in the  chamber i n  a manner which 
would permit the  fog t o  reach a l l  side8 of t h e  spechens without 
condensate dripping on them. 

The specimens w e r e  exposed t o  the  salt fog atmosphere fo r  2l&l 
hours. 

A fimctional test was  perfowed according t o  section IV. 
graph 4.1.6 was  omitted. 

Para- 

The test  specimens were inspected f o r  corrosion caused by ax- 
posure t o  the salt fog atmosphere. 

TEST RESULTS 

Rust waa present on the electrical connectors of both specimens. 
No corrosion waa detected. 

Tes t  specimen 1 operated properly after the  salt fog test. Test 
specimen 3 actuated below the level  specified i n  4.1.1 after the 
salt fog test, 

The maximum actuation pressure of specimen 3 waa below the level 
specified i n  4.1.7 fo r  the addustability test. 

"EST DATA 

Data recorded during the salt fog f i n c t i o n a l t e s t s  are presented 
i n  tables 8-1 and 8-2. 
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Table 8-1. Salt Fog Rmctional T e s t  Operating Pressures 

Before 

After 

Specimen 1 

Average 
Actuation 
Pressure 

(psig) 

7.95 

7.93 

Average 
Deactuation 

Pressure 
(Psig) 

8.32 

8.34 

Specimen 3 

Average 
Actuation 
Pressure 

(Psi49 

8.00 

* Out of tolerance 

Specification Levels 

Actuation: 8.0 (s.08) psig 

Deactuation: 8.80 psig  maximwn 

Average 
Deactuation 

Pressure 
( P S i d  

8.25 

8.49 

Table 8-2. Adjustability Test Data Obtained After S a l t  Fog Test 

Maximum 
Specimen Serial Actuation 

Number Number Pressure 
( P S i d  

* Out of tolerance 

.. 
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ExpMciIOll TEST 

9.1 TEST REQUIREME?4TS 

9.1.1 Test speci~nens 1 and 2 shall be subjected t o  an explosion test 
(ignition proof t e s t )  t o  determine the  axplosioer-producing 
characteristics of the  8peeirmeSrs when operated in an explosive 
atmosphere. 

9.1.3 

9.1.4 

9.2 

9.2.1 

9.2.2 

9.2.3 

902.4 

9.2.6 

9.3 

9.3.1 

9.4 

The explosive mixture shall be caoposed of 32 (5) percent by 
volume of hyd h a i r  and the test chamber pressure shall 
be 13.1 psig at  a temperatute of I30 (-4, +2)OF. 

The specimens shall be operated while i n  the  explosive atmos- 
phere. 

A functional test sha l l  be performed prior  t o  and at the can- 
pletion of the test. Paragrapha 4.1.6 and 4.1.7 may be Omitted. 

TEST PROCEDURE 

The specimms w e r e  plac 
e lect r ical  anal pneumatic systems were connected as shown i n  
figure 4-1. 

i n  the test chamber and a l l  necessary 

The temperature within the test chamber was  stabilized at  130°F 
and the pressur8 wa8 decmaaed t o  13.1 psia. 

The explosive atmosphere was  injected in to  the chamber and t h e  
internal  pressure was adjusted to 13.1 psia. 

The specimens were actuated arrd deactuated 10 times while in 
the explosive atmosphere. 

The explosive atmosphere was verified and the chamber pressure 
was adjusted t o  14.7 psia. 

The explosive atmosphere was  verified and the chamber waa purged 
with gaseous nitrogen, 

Paragraph 10.2.4 watl repeated. 

TEST IESULTS 

The specimena operated successfully i n  the  specified explosive 
atmosphere. 

Specimen 1 operated properly during the  functional test performed 
after the atphSi0n test. Specimen 2 actuated below the level 
s p e c i f i d  i n  fb.1.1. 

TEST DATA 

Data recorded during the explosion t e a t  fbnctional t es ta  are 
presented i n  table 9-11. 
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Table 9-1. Explosion Test Functional Operating Pressures 

Explosion 
Test 

I Before 

I After 

Specimen 1 Specimen 2 

Average Average Average Average 
Actuation Deac tuat ion Actuation Deactuation 
Pressure Pressure Pressure Pressure 

( P W )  (PSid ( p a )  (psig) 
I I I 
I I I 

8.02 I 
I I I 

97 84 8.03 

* Out of tolerance 

Specification Levels 

Actuation: 8.0 (5 .08 )  psig 

Deac tuat ion: 8.80 psig maximum F 

Y 
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SECTIOIU X 

10.1 

10.1.1 

1001.2 

10.1.3 

10.2 

10.2.1 

10,202 

10.3.2 

10.3.3 

10.304 

TEST REQUlcRpNENTs 

Test specimens 1 
operation. 
deactuation of the specimen, 

2 shall be subjected t o  SOW cycles of 
A cycle shall consist of one actuation and one 

The contacts of each specimen shall have a 28-vdc, %ampere 
' res is t ive  load applied during the  cycle test. 

A functional test as prescribed i n  section IV shall be perfommi 
prior t o  the  cycle test (if' more than 72 hours haa elapsed since 
the  last functional test) and following each loo0 cycles of 
operation, Paragraphs 4.1.6 and 4.1.7 mnay be anitted except for 
the  last functional test, 

TEST PEEDURE 

The test setup was asseabled as shown i n  figurea 10-1 and 10-2 
Using the equipenti list in table 10-1. 

The res is t ive  load8 were adjusted t o  l i m i t  t h e  current through 
the specimen contacts t o  5 amperes. 

The repeat cycle t hem were adjusted s o t h a t  t h e  specimens 
were actuated fo r  3 seconds and deactuated for 3 seconds during 
each cycle. 

Pressure regulator 3 was adjusted t o  l i m i t  the  pressure t o  10 
P W *  

The test specimens were monitored for proper operation using 
event recorder 80 

A functional test was performed after each lo00 cycles of 
operation. 

TEST RESULTS 

Wch specimen actuated and deactuated during each cycle of 
operation. 

Specimen 1 did not operate within the specified U t s  during t h e  
hnct ional  tests perfommi after one, two, three, and four 
thousand cycl88 of operation. 

Specimen 2 did not operate within the  specified limits during the  
Avlctional test periormaed af'ter 5OOO cycles of operation, 

Specimens 1 and 2 uere adjustable t o  t h e  levels specified i n  
4.1.7. 
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10.4 TEST DATA 

Data recorded during the cycle test are presented in tables 
10-2, 10-3, and 10-4. 
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Table 1011, Cycle Te8t Eguiprsnt Liat 

Item 
No. 

1 

- 

2 

3 

4 

3 

6 

7 

8 

9 

10 

11 

It em 

Solenoid Valve 

Solenoid Relief 
Valve 

Repeat Cycle 
Tiinera (2) 

Event Rbcorder 

Power Supply 

Load 

Anrmater 

Hanufac tlirer 

r?A 

Maratta Vdm 
Corp. 

Corp. 

Indurrtrial Timer 
Corporation 

ta valve 

T~chai-RLta 
Electraricr 

Perkin Electroni 

CCSD 

Simpson 

Serial 
No. 

01, 002 

NA 

1048594 

NA 

NA 

NA 

010461 

63-293 

NA 

NA 

Remarks 

Pruamw Switch 
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Table 10-2. Cycle Test Functional Operating Pressures (Specimen 1) 

Number 
of 

Cycles 

Average 
Actuation 
Pressure 

(PSid 

*8.10 

3 m  *8.10 

4000 *8e10 

5000 8.05 
I 

Out of tolerance 

Specified 
Actuation 
Pressure 

(psig) 

8.00 (5l.08) 

8.00 (5.08) 

8.00 ( 9 . 0 8 )  

8.00 (5.08) 

8.00 (-$.08) 

8.00 (9.08) 

Average 
Deactuation 

Pres sure 
( P S i d  

8-30 

8.40 

8-40 

8.40 

8.40 

8.40 

Specified 
Deactuation 
Pres sure  

b i g  m a )  

8.80 

8.80 

8-80 

8.80 

8. €30 

8.80 

Table 10-3. Cycle Test Functional Operating Pressures (Specimen 2) 

Number 
of 

Cycles 

Average 
Actuation 
Pressure 

( P a i d  

0 

lo00 

2000 

3000 

4 m  

5000 

O u t  of tolerance 

8.00 

8.00 

8.00 

8.00 

8.00 

w1.90 

Specified 
Actuation 
Pressure 
( P a )  

8.00 (s.08) 

8.00 (s.08) 

8.00 (s.08) 

8.00 (9.08) 

8.00 (-$.08) 

8.00 (Se08) 

Deac tuation 



Table 10-4. AdjustabUity Test Data Obtained After Cycle Test 

Specimen /111 
3 I 

llaxhum 
Serial Actuation 
Nutnber pressure 

(psig) 

* Out of tolerance 
003 I 9.00 

I 

8.80 

8.80 

8.80 
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Figure %2. Typical Eleotrioal Connection for Qcle Test Schematic 
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